The present study intends to improve the properties of local soil by mixing it with waste material coal ash. This coal ash is a byproduct generated from combustion of coal in thermal power plants. Finding worthwhile applications in the fields of construction makes effective use of this pollutant -coal ash. The present investigation describes the behavioral aspect of silty sand mixed with coal ash thereby improves the load bearing capacity of the soil. Investigation of results revealed that as the percentage of coal ash was increased from 10 % to 50 % there was improvement in UCS and CBR strength of subgrade soil thus improving it for bearing more load in foundation structures of pavements.
Introduction
Disposal of coal ash poses problems but a viable solution to this problem is reclamation of coal ash in soils used for civil engineering applications. Previous researches show that coal ash is a potential source of construction material and soil stabilizer. Studies have been conducted with the aim of reducing cost, by utilizing this waste material. This work presents a laboratory study on the effectiveness of coal ash and soil composite through tests including unconfined compression strength and CBR tests. The effectiveness of composites developed by varying coal ash in soil is discussed in detail by comparing its properties with those of ordinary sand.
Recent research has provided evidence that coal combustion by products, such as coal ash, are a cost effective and environmentally friendly ground improvement alternative. This study was motivated due to the existence of power plant that generates large amount of coal ash with unique chemical and physical properties that could be recycled using this application. This research presents the influence of coal ash on the CBR value of soil Chandigarh, India soil which is a typical soil and is normally used in the construction of embankments and pavement subgrade in tropical countries such as India. The number of unsoaked and soaked CBR value and UCS tests have been conducted on soil and soil mixed with varying amount of coal ash (20, 30, 40 and 50%). The CBR values of soil-coal ash have been compared with that of unmixed soil. ISSN: 2393-8307 It's describes the behavioral aspect of soils mixed with fly ash to improve the load bearing capacity of the soil. Three different types of soil have been considered using different percentage of fly ash ranging from 9 to 46% by weight of soil. The main objectives of the present investigation is to assess the usefulness of fly ash as a soil admixture, and focused to improve the engineering properties of soil to make it capable of taking more load from the foundation structures. for the 'fine' and 'coarse' sands respectively. Subsequent additional 10% increments of ash increased the capacity by smaller amounts. The saturated hydraulic conductivity of the sands decreased markedly with ash addition. The changes in available water capacity and hydraulic conductivity were associated with an increase in capillary pores at the expense of non-capillary pores. Addition of fly ash to both sand fractions resulted in a bilinear relationship between void ratio (volume voids/volume solids) and fly ash percentage in the mixes which was closely related to that theoretically predicted for binary mixtures. 
Experimentation Program
The present study aimed for a comparative analysis of all the combinations reported in previous literature on a common ground. Thus for this purpose on same soil all the percentages of coal ash were varied and results were plotted for purpose of comparing and deriving inferences. The Laboratory work is carried out in the following steps: The main objective of test programme is to study strength characteristics of soil with replacement of coal ash. The main parameters that are studied include U.C.S and C.B.R. To carry out this the equipment used, soils tested, experimental procedure adopted and the parameter studied have been elaborated. I.S. 2720 are followed for preparing and testing the samples. Soil -coal ash and water are thoroughly mixed by kneading between hands. Five samples having various proportions of coal ash mixes are prepared for the present series of tests. S stands for soil. CA stands for coal ash. Samples with notation has 100% of soil, contained only coal ash. Sample prepared by mixing four parts of soil and one part of coal ash by weight is designated as. In a similar lines samples, had 30%, 40% and 50% coal ash of the total weight of the mix.
Results and discussion
The main parameters that are studied include compressive strength and C.B.R. coal ash is increase the U.C.S and C.B.R values in this investigation. Table 3 indicates that for the soil mixes with coal ash, the maximum dry density decreases and optimum moisture content increases with increasing percentage of coal ash. The maximum dry density of soil varies from 1.89 gm/cc for untreated soil to 1.42 gm/cc for soils mixed with 50% coal ash and the dry density of 100% coal ash is 1.21 gm/cc. The dry density is decrease when the soil mixed with different percentage of coal ash. 
Perusal of the test results in

Arif SM
The decrease in dry density of soil by addition of coal ash may be due to in part low specific gravity (Density low) of coal ash, mechanical action. The variation of O.M.C. and maximum dry density with varying percentage of coal ash is depicted in figure 1 .
Unconfined Compressive Strength
Soil -Coal Ash mix: Perusal of the results Table 4 reveals that there is a considerable improvement in compressive strength in case of all the soils on account of treatment with coal ash. The values of unconfined compressive strength as more percentage of soil is replaced with coal ash (up to 20%). The reason being that coal ash is fine dust made up of tiny spheres of silicon and alumina glass and also consists of small percentage of Cao. The free lime in the ash reacts with water and form Ca which is cementatious material and hence it gives more strength to the soil. Also due to mechanical stabilization that is the fine ash particle combination with the coarse particles of the soils, there is increase in strength. Table 4 the range of unconfined compressive strength of soil varies from 1.73 kg/cm 2 to 1.81 kg/cm 2 (treated with 20% coal ash). This shows that mixture of soils and available alumina and silica, and free lime from coal ash reacts slowly and with increases of time the mixture gets more of strength.
The variation of U.C.S with varying percentage of coal ash is depicted in figure 2 . It is noted that when the percentage of coal ash is increased beyond 20% the strength starts decreasing. The coal ash in itself is a very fine material when added to the soils in high percentage (more than 20%) it starts exerting its own properties to the soil coal ash mix samples.
C.B.R Values
Soil coal ash mix: It is evident from the results tabulated in Table 5 below that the C.B.R. values of soil increases when treated with coal ash. The unsoaked CBR value of soil is 10.56%. With the addition of 20% of coal ash CBR value increase by 27.74%. At 50% of coal ash content CBR value is 35.04%. and the soaked CBR value of soil is 5.59%. With the addition of 20% of coal ash CBR value increase by 14.6%. At 50% of coal ash CBR value increase is 17.46%. The variation of unsoaked and soaked C.B.R. with varying percentage of coal ash is depicted in figure 3 . The road crust in high rainfall area is designed based upon soaked CBR, therefore the influence of coal ash is helpful in augmenting the soaked CBR and hence, resulting in less thickness of pavement crust. On this account, not only natural resources of stone aggregates are saved due to reduced thickness of pavement, but at the same time waste product like coal ash is also gainfully used reducing the burden of its disposal.
Conclusion
The present study has shown quite encouraging results and following important conclusions and recommendations can be drawn from the study:
1. Coal ash is an industrial waste which could be utilized in a sub base for flexible and rigid pavements. 2. The OMC of soil-coal ash mix increases with increasing the percentage of coal ash. The maximum dry density (MDD) is observed to decrease with increase in the percentage of coal ash. 3. Relative increase in unconfined compressive strength value is maximum when 20% of coal ash is mixed with soil and the value is 1.81 kg/cm 2 . It shows that the addition of 20% of coal ash increases the shear strength of mixes. 4. CBR and UCS values of soil-coir fiber mix increases.
It is concluded that 50% coal ash mixed with soil is optimum percentage of materials having maximum ISSN: 2393-8307
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Scope for future work
• In the present study only up to 50 % addition of coal ash by soil has been considered. Further the effects on properties by adding more than 50 % of coal ash in silty sand needs to be explored.
• Other types of waste material like stone quarry, plastics, recycled aggregates, polythene bags etc. can also be tried to know the effect of various type of reinforcement.
